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Abstract 
The world’s global food system is supplied by only few crops and may not be able to adequately feed people in 
future. Homogenous diets, limited food access and poorly developed markets for underutilized, nutrient-rich 
species has resulted in the continued increase in malnutrition and poverty. Yet agricultural biodiversity 
conservation can be achieved through strategic use of locally adapted, nutrient-rich crops. Increased supply and 
demand of biodiversity offers environmental, livelihoods, and health benefits to communities around the world. 
The GEF-funded Biodiversity for Food and Nutrition (BFN) Project in Kenya aims at strengthening the 
conservation and sustainable use of biodiversity by providing evidence of its benefits for nutrition and well-
being, and mainstreaming biodiversity into county food and nutrition policies and strategies. In Busia county, 
western Kenya, malnutrition levels comprise 26.6 % stunting, 13.9% underweight and 10.1% wasting 
comparable to semi-arid areas.  Micro nutrient deficiencies such as Zinc, Iron and Vitamin A are widespread. 
While donor supported provision of supplements are a short term solution, sustainable options such as the 
utilization of indigenous vegetables need to be explored.  However, the utilization of these vegetables faces a 
number of challenges.  Despite their nutritional value, indigenous vegetables are often not included in local 
public procurement due to negative perception, attitude, ignorance, limited markets and little information on 
their nutritional composition value. A farmer business school (FBS) model was used to incorporate indigenous 
vegetables in school feeding, identify potential markets, and determine their acceptability by introducing them 
into institutional markets.  
 
 




The alarming pace of food biodiversity loss and ecosystem degradation makes a 
compelling case for re-examining food systems and diets. Globalization, industrial 
agriculture, population increases and urbanization have changed patterns of food production 
and consumption in ways that profoundly affect ecosystems and human diets. Currently, 
almost one billion people suffer from hunger and an additional two billion suffer from 
micronutrient deficiencies. Simplification of diets, contributes to the escalating problems of 
   
obesity and chronic disease, which are increasingly found alongside micronutrient 
deficiencies and undernourishment, particularly in poor areas of the developing world. The 
GEF-funded Biodiversity for Food and Nutrition (BFN) Project in Kenya, supported by 
ACIAR, aims at strengthening the conservation and sustainable use of biodiversity by 
providing evidence of its benefits for nutrition and well-being, and mainstreaming 
biodiversity into county food and nutrition policies and strategies. 
Kenya has a mega diverse environment in terms of biodiversity richness and is home to 
about 7500 plant species.  This diversity is a critical resource for food and nutrition security 
assurance, agricultural resilience and economic growth.  However, the country suffers from a 
double burden of malnutrition where under nutrition and obesity exists side by side. 
Nationally the stunting, underweight and wasting levels for children under the age of 5 are 
35%, 16% and 5 %, respectively (KDHS (2014)).  
In Busia county, western Kenya, where environmental conditions suitable for growing 
many crops exist, malnutrition levels comprise 26.6 % stunting, 13.9% underweight and 
10.1% wasting comparable to semi-arid areas.  Micro nutrient deficiencies such as Zinc, Iron 
and Vitamin A are widespread. While donor supported provision of supplements are a short 
term solution, sustainable options such as the utilization of indigenous vegetables (ALV) need 
to be explored.  However, the utilization of these vegetables faces a number of challenges. 
Although relatively poor in micro-nutrients, expensive exotic vegetables are always preferred 
and prioritized due to ease of availability. Despite their nutritional value, indigenous 
vegetables are often not included in local public procurement due to negative perception, 
attitude, ignorance, limited markets and little information on their nutritional composition 
value. The BFN project used a farmer business school (FBS) model to assess the current 
perception on using indigenous, in school feeding, identify potential markets for indigenous, 
carry out their nutrient composition analysis and determine their acceptability by introducing 
them to the institutional markets. 
 
Public Food Procurement, Local Farmers and Local Foods 
Successes and evidence from around the world demonstrate the potential for multiple 
benefits – enhanced nutrition, improved school performance and achievement, employment 
and national economic growth - of locally-sourced school meals. The purchasing of food for 
   
schools from local farmers can support farming households and livelihoods, and promote 
sustainable local markets for diverse, nutritious foods. Well planned and joined-up 
interventions have the potential to realize much synergy and multiple wins at many levels. 
While many local and national governments are today implementing components of such an 
approach few are integrating the different components to create these multiple benefits 
(Hunter et al., 2016). This includes the better integration of more underutilized, nutrient-rich 
food biodiversity - the diversity of plants, animals and other organisms used for food, both 
cultivated and from the wild, which can be used to maximize nutritional adequacy of diets. 
Diversifying school feeding programmes and public procurement of food by integration 
and promotion of underutilized, nutrient-dense fruits, vegetables and pulses, as well as 
appropriate animal-source products can help realize multiple benefits in addition to 
diversifying diets, enhancing educational outcomes and local income generation. If linked to 
local agricultural development and procurement of locally produced food biodiversity it can 
also promote environmental sustainability, conservation, sustainable diets, as well as climate 
change adaptation and resilience. While initiatives such as home-grown school feeding 
(HGSF) have been around for some years now and actively link to the local procurement of 
food, efforts to date to encourage the integration of underutilized, nutrient-dense food 
biodiversity have been limited. This is hardly surprising given the many barriers and 
challenges that need to be tackled to achieve this. The challenge remains, how school feeding 
be better linked to local farmers and food biodiversity.  
 
Linking Farmers and Schools in Busia County, Kenya 
Indigenous leafy vegetables represent an important component of Africa’s agricultural 
past, yet they have gradually disappeared from people’s diets and fallen into agricultural 
neglect, leading to huge losses in the diversity of foods available. Currently, pockets of 
virtuous farmers still grow some of these indigenous vegetables (ALVs), mostly for home 
consumption. Among them are small-scale entrepreneurs (predominantly women and youth) 
from Busia County belonging to the umbrella CBO Sustainable Income Generating 
Investment Group (SINGI), who use sustainable crop production methods and have been 
involved in an ongoing ACIAR pilot project “Linking farmers to markets”. These small-scale 
entrepreneurs were able to combat the stigma attached to ALVs (food for the poor or the 
   
sick), promoting indigenous vegetable consumption, scaling-up production, and securing 
contracts for the sale of indigenous crops with neighbouring schools, clinics and hotels. 
Working with these farmer groups and schools, a workable procurement model was tested 
and validated where farmer groups (production) were linked to a market (schools) for the 
supply of indigenous vegetables. Commencing with one farmer group which began by 
supplying indigenous vegetables to one school under a negotiated memorandum of 
understanding, further training was provided to 25 farmer groups in seven sub-Counties to 
build capacity in the sustainable production and marketing of ALVs, while nutrition education 
activities were carried out to improve the capacity of schools and clinics to benefit from ALV 
consumption. Over the course of the ACIAR-funded Linking Smallholders to Markets pilot 
project, the following achievements were made: 
• Twenty-five farmer groups were trained on processing, handling, marketing and 
financial business management using an adapted Farmer Business School (FBS) 
model. 
• Background information was collected on the constraints and barriers to including 
nutrient-rich species into nutrition education activities in three schools and selected 
communities/households 
• Cooking demonstrations, trainings and nutrition education activities were carried out 
in health centres, schools and in early child development centres on the use and 
preparation of local foods as part of a healthy and balanced diet. 
• In June 2017, a field day was organized at the Agricultural Technical College in Busia 
targeting farmers and schools to raise awareness of local foods and their nutritional 
importance. 
• Testimonials continue to be collected from the supply chain actors and are highlighted 
in the BFN website. 
• The pilot study facilitated the development of the first biodiversity policy for Busia 
County and for the rest of Kenya. The policy provides a framework for the effective 
conservation and use of biodiversity and proposes that at least 30% of food procured 
by schools and hospitals must be locally-sourced and coming from family farmers. 
   
• Some farmer groups were invited to establish plots of ALVs directly on school land, 
which double up as educational tools for students, who learn about sustainable 
agriculture and optimal nutrition, and get hands-on experience in growing and using 
local crops. 
Since the start of the pilot project, farmers are increasingly willing to invest more 
resources in the production and marketing of indigenous vegetables now that they have better 
knowledge, capacity and networks. “I never imagined I could go out and find my own 
market” said a lady farmer from Busia, who took part in the FBS implemented by partners in 
the ACIAR project. Over a six months’ period, 547 men and women farmers from Busia’s 
seven sub-countries took part in the training and are now better equipped to penetrate local 
markets, apply and win tenders from public institutions and compete with other suppliers. 
Since the roll out of the FBS, 14 contracts and tenders were secured with schools and 
hospitals for the provision of indigenous vegetables (ALVs). Quantities supplied vary 
between 10 Kg per week to six times that amount while the agreed cost per kilo varies 
between Kenyan Shillings KES 30 ($ 0.3) and KES 50 ($ 0.50) depending on the season. 
Thanks to the numerous nutrition education and awareness raising activities, the demand for 
indigenous vegetables in schools has also risen, with – for the first time - specific tenders for 
ALVs being advertised. Since the approach was launched in one pilot school in mid-2016 
catering for 400 students, the farm-to-school network is now providing healthy school meals 
to approximately 5,500 pupils. The linking of farmer groups to schools and health clinics has 
created employment opportunities for the farmers who now have a steady market for their 
produce while schools see the relationship of linking to local farmers as part of their social 
corporate responsibility. 
An important element to the success of the programme in Busia Country has been 
strengthening the knowledge base for the nutritional value of ALV’s (Table 1). Vegetable 
samples were collected fresh and delivered to the SGS laboratory for analysis using 
standardized methods for the respective nutrients. Nutritional data was used to inform training 
under the FBS model. 
 
Table 1. Nutritional data of some selected indigenous vegetables from Busia county, 
Kenya 















Kale (sukuma wiki) 
fresh, raw 
2.30 4.66 2.31 0.48 40.98 237.74 
Jute mallow, fresh, raw 4.62 8.28 18.41 0.58 29.98 282.96 
Vine (African) spinach, 
fresh, raw 
3.44 3.68 10.85 0.45 39.50 445.50 
Ethiopian kale 
(Kanzira), fresh, raw 
3.26 3.98 5.65 0.67 54.30 639.00 
Amaranth leaves, fresh, 
raw 
3.69 7.18 18.81 0.92 - - 
Cowpea leaves, fresh, 
raw 
6.77 4.91 20.26 0.75 - - 
 
Conceptually, the project was designed following the “Home-grown School Feeding 
(HGSF) framework for analysis” (Gelli et al., 2010). In Kenya, a centralized school feeding 
model exists supported by the United Nations World Food Programme (WFP) implemented 
in remote, semi-arid areas that are severely food insecure as well as a decentralized “home-
grown” model utilized by the Njaa Marufuku Kenya (NMK) programme and the Home 
Grown School Meal Programme (HGSMP) run by the Government of Kenya. Despite 
evidence of their impact, the two home-grown programmes failed to spur local production and 
marketing of local crops to sufficient levels and to effectively link smallholder farmers to 
school procurement so that markets could be sustained beyond program support (Drake et al., 
2016).  
In its quest to identify a more sustainable alternative to be adopted country-wide, the 
project used the HGSF framework as a model and adopted a three-pillar framework for action 
(Fig.1) consisting of three intervention areas that were mutually reinforcing and which helped 
build a sustainable food value chain (SFVC) for indigenous vegetables. A SFVC is defined as 
“the full range of farms and firms and their successive coordinated value-adding activities that 
produce particular raw agricultural materials and transform them into particular food products 
that are sold to final consumers and disposed of after use, in a manner that is profitable 
throughout, has broad-based benefits for society, and does not permanently deplete natural 
resources” (FAO, 2014).  
Figure 1. The Farmer Business School model value chain activities at supply and 
demand side 
   
 
 
Existing information on the nutritional value of indigenous vegetables and original data 
generated by the Biodiversity for Food and Nutrition (BFN) project (Table 1) was used to 
raise awareness of the importance of incorporating these species within a varied and balanced 
diet both on the supply and the demand side of the value chain. On the supply-side of the food 
value chain, the model set out to build the capacity of smallholder farmers to respond to 
increasing market demand for nutritious crops by providing training on food production, good 
agricultural practices, business management and value addition as well as food procurement 
processes and requirements, while simultaneously building interest on the demand side by 
introducing these crops to a select number of schools in their school meals as well as clinics, 
early childhood development centers and private sector enterprises. As a result of this 
initiative, 25 farmer groups are currently supplying indigenous vegetables to various 
institutions under mutually agreed terms. Some of the groups are shown in Table 2 below. 
 
Table 2. Farmer groups linked to schools for the tender supply of Indigenous vegetables 
under local procurement and prices 















Namalenga farmer group Matayos 
Mundika Boys 
High School 
128 0.35/0.50* 44.8/64 
Katamakisi Kadumutu Self 
Help group (SHG) 
Teso 
South 
St. Jacob’s Kaliwa 
Secondary school 
60 0.30 18.00 
Umoja SGH Nambale 
Esibembe 
Secondary School 
45 0.45 20.25 
Nasewa Mothers’ Union Matayos 
Kisoko Girls High 
School 
20 0.50 10,00 
Konjera Farmers SHG Butula 
Tingolo Secondary 
School 
12 0.50 6.00 
Esibina Secondary 
School 
10 0.40 4.00 
Muungano CBO (Otakhwenya 
W.G, Matunda SHG, Busijo 




20 0.40 8.00 
Namunyweda 
Secondary School 
24 0.35 8.40 
Nangina Girls 
Secondary School 
16 0.35 5.60 
Nangina Hospital 20 0.35 7.00 
Bumbe Institute 14 0.35 4.90 
Bujuang’a 
Secondary school 
10 0.35 3.50 
Agong’ et New Generation 
Youth Group, Osia Jitahidi 







60 0.35 2100 
Albert Ekirapa 
Secondary school 
60 0.35 21.00 
St. Thomas 
Amagoro 
60 0.35 21.00 
*Namalenga supplies to Mundika high school @ $ 0.3 during the wet season and @ $ 0.5 during dry season 
 
Scaling up the Busia Food Procurement Model 
 
From 3-5 July 2017, a stakeholders’ workshop was held in Kisumu, Western Kenya, to 
bring together local actors involved in the implementation of the novel sustainable school 
food procurement model piloted in Busia County, Kenya, as well as a core group of partners 
from national and international settings with relevant knowledge and expertise in the field of 
agriculture, nutrition, school feeding and school procurement. 36 participants were invited to 
validate the model and help define a ‘business case’ for rolling out such a model to a range of 
new situations in Kenya, Tanzania and beyond. 
   
The current capacity of farmers to produce indigenous vegetables in sufficient amounts to 
satisfy market demands remains limited and infrastructural, political and financial 
mechanisms need to be put in place to enable farmers to adequately respond to increased 
market demand for traditional crops. Representatives from the farmer organization voiced 
their concerns regarding water limitations in the area and the provision of technical skills to 
address issues of water harvesting. The issue of better engagement with local administrators 
and decision-makers was also highlighted as was the importance of having reliable nutritional 
data on the species being promoted. Better communication between stakeholders was another 
key issue brought up by the principal of Mundika Boys High School. In hindsight, before 
agreeing to pilot the model in his school and to avoid issues of mistrust, the principal would 
have spent more time raising awareness about the project by engaging and explaining the 
model to his staff, the school committee and the surrounding community. Suspicions about 
personal gains may arise when there is no common understanding about a project or 
community ownership. Another interesting comment was the need to set up a monitoring and 
evaluation framework and to establish metrics to capture improvements in dietary diversity 
and health, as well as the take up of technologies by families and neighbours. 
Another issue brought up during the workshop was one dealing with nurturing 
specialization along the indigenous vegetable value chain. It was explained that once 
production is upscaled, it will be much more profitable for some farmers to diversify and 
become more specialised in their tasks along the indigenous vegetable value chain. Some 
would more likely profit in specializing in (ALV) seed production, transport or value 
addition; others in production. On that same last note, the need was identified for creating 
seed banks or food reserves to be able to preserve nutritionally-rich crops. 
The need to engage influencers and champions was also brought up. In rolling out the 
Farmer Business School (FBS) model, the project found considerable benefit in establishing 
anchor farms, i.e. hubs to bring surrounding farmers together, giving them access to 
knowledge, markets while helping them to increase ALV production and commercialization. 
Capacity building was also mentioned as a key investment area with the need for producing 
customised manuals for the production of ALVs, as well as the issue of appropriate 
documentation of local foodways and the need for engaging youth and the elderly in data 
collection of traditional knowledge. It was suggested that local folklore and songs also be 
   
considered in the documentation efforts. And finally the issue of gender and funding. All 
agreed that future research should consider issues of gender when exploring food pathways at 
the household level, as well as the issue of providing access to funds (e.g. revolving funds or 
other micro-credit schemes) to promote project ownership. 
Results of group exercises were summarized diagrammatically and presented under each 
step of the Homegrown School Feeding (HGSF) supply chain framework. This exercise was 
used to assess the pilot food procurement model tested in Busia, Kenya, to determine the key 
barriers and constraints to the successful linking of schools, local procurement and small 
holder farmers, the key knowledge gaps/researchable issues that need to be addressed to 
improve the approach, and lastly the key opportunities, good practices or innovations that can 
be shared across the different country contexts, but more so to explore the possibility to scale 
the model to new locations within Kenya and to other geographic location as well as 
expanding the list of species to new, nutritious crops. These results will be presented in detail 
during the conference working group session. 
 
Conclusions 
Although the pilot model supplying ALVs to school markets in Busia has been tested and 
validated, many research questions still need to be answered across the entire school feeding 
supply chain and the enabling environment which supports it if we are to improve the 
integration of underutilized, nutrient-rich food biodiversity. These research questions include;  
• What is the actual extent of the integration of underutilized, nutrient-dense food 
biodiversity in public food procurement and school feeding programmes in Kenya? 
• How can public policies provide incentives and subsidies to promote the better 
integration of underutilized, nutrient-rich food biodiversity from local family farmers 
into public food procurement and school feeding programmes? 
• Can underutilized, nutrient rich food biodiversity compete with commonly procured, 
easily handled and prepared foods? Is procurement of local food biodiversity cost-
effective? 
• What are the main issues around addressing seasonality, perishability, quality and 
reliability of supply of food biodiversity? 
   
• What are the infrastructure issues for schools to be in a better position to receive and 
process underutilized, nutrient-rich food biodiversity? 
• Are there alternative markets for local farmers supplying local food biodiversity when 
schools close? 
• While the multiple wins for coupling school feeding and local agriculture have already 
been elaborated (nutrition, education, income benefits) what are the additional 
multiple wins by integrating local food biodiversity (environmental sustainability, 
climate change adaptation)? 
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